Posttranscriptional control of adipocyte differentiation through activation of phosphoinositide 3-kinase.
Differentiation of adipocytes is an important aspect of energy homeostasis. Although the transcriptional regulation of adipocyte differentiation is relatively well characterized, the subsequent molecular events remain unclear. The activity of phosphoinositide (PI) 3-kinase precipitated with antibodies to phosphotyrosine has now been shown to increase transiently during adipocyte differentiation of 3T3-F442A and of 3T3-L1 cells. PI 3-kinase activity precipitated with antibodies to insulin receptor substrate 1 (IRS1) and association of subunits of PI 3-kinase with IRS1 were also increased at this stage of differentiation, suggesting that IRS1 contributes to PI 3-kinase activation. Inhibition of the activation of PI 3-kinase by expression of dominant negative mutant subunits of the enzyme prevented adipogenesis, as assessed by lipid accumulation and expression of key adipocyte proteins such as GLUT4, adipsin, and aP2, suggesting that PI 3-kinase activation is essential for adipocyte differentiation. However, these mutant proteins did not affect either the expression of the transcription factor PPARgamma at the mRNA or protein level or the increase in the abundance of mRNAs encoding the adipocyte marker proteins. These results demonstrate that adipocyte differentiation is regulated at the posttranscriptional level and that activation of PI 3-kinase is required for this regulation.